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RCA HAM TIPS 3 


mitter, insert a plug-in coil which will pro- 
vide the instrument with the desired tuning 
range. The operate switch should be in the 
“off” position. Turn on the transmitter and 
loosely couple the wavemeter to the desired 
tank circuit. Tune the wavemeter for maxi- 
mum meter reading. The tuning dial will in- 
dicate the output frequency of this stage. 
Measurement of Capacitance or In- 
ductance Values—The value of acapacitor in 
the range of 10 to 1000 puf can be measured 
as follows: Connect the unknown capacitor 
across a 1.3 wh standard coil as shown in 
Figure 1. Starting with the lowest-frequency- 
range coil plugged into the instrument, de- 


Figure 3: Use of grid-dip meter to measure an unknown 
inductance. A standard capacitor of 18 uyf is utilized. 
This standard capacitor is mounted inside an Amphenol 
type 24-5H coil form. 


termine the resonant frequency of the stand- 
ard coil and the unknown capacitor. When 
the resonant frequency is found, utilize the 
chart shown in Figure 2 to determine the 
value of the unknown capacitor. A capacitor 
of 100 upf, for example, will resonate with 
the test coil at a frequency of 12.2 Mc. 

The value of an inductance in the range 
1 to 100 wh can be accomplished in a similar 
manner, except a standard capacitor of 18 
wut is utilized. Connect the standard capacitor 
across the unknown inductance, as shown in 
Figure 3, and determine the resonant fre- 
quency of this circuit. Utilizing the chart, de- 
termine the value of the unknown inductance. 
An inductance of 5 yh, for example, will 
resonate with the standard capacitor at a fre- 
quency of 17.5 Mc. 


Figure 4: Use of grid-dip meter to test a quartz crystal. 


Testing Quartz Crystals—The frequency 
of a quartz crystal may be determined by con- 
necting a short length of wire to each of the 
crystal holder pins to form a small loop (see 
Figure 4). Couple the grid-dip meter coil 
tightly by inserting the coil inside the loop 
of wire. Tune the instrument slowly until a 
dip occurs, then loosen the coupling and re- 
“dip” the circuit. Read the crystal frequency 
on the tuning dial. This test also indicates 
activity of the crystal. The meter will not dip 
with an inactive crystal. 

Checking RF Chokes for Self-Reso- 
nance—It is important that rf chokes used in 
parallel or shunt fed circuits be free of series 
resonance over the operating frequency range 
of the circuit to prevent their burning out. 
The popular pi-tank circuit is such an ex- 
ample in which the rf choke is shunted 
across the full rf output of the tube. To test 
the choke for series resonance, short-circuit 
the choke and determine its resonance fre- 
quencies with the grid-dip meter, as shown 
in Figure 5. 


Figure 5: Use of grid-dip meter to test series resonant 
frequency of an rf choke. 
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Longer Life for Your RCA-6146 Beam Power Tube 


@ See that plate shows no color when operated 


Due to the extreme popularity of the RCA- 


6146 beam power tube among hams, HAM 
Tips again presents a few do’s which should 
help you to considerably increase the already 
long life of this type. 


Hold heater voltage at 6.3 volts—at tube 
terminals. 

Provide for adequate ventilation around 
tube to prevent tube and circuit damage 
caused by overheating. 

Keep shiny shielding surfaces away from 
tube to prevent heat reflection back into 
tube. 

Design circuits around tube to use lowest 
possible value of resistance in grid circuit 
and screen circuit. 

In high frequency service, operate tube 
under load conditions such that maximum 
rated plate current flows at the plate voltage 
which will give maximum rated input. 
Have overload protection in plate and 
screen circuits to protect tube in the event 
of driver failure. 


at full ratings (CCS or ICAS conditions). 
Reduce B+ or insert additional screen re- 
sistance when tuning under no-load condi- 
tions to prevent exceeding grid-No. 2 input 
rating. 

Maintain tuning and loading adjustments 
precisely so that tube will not be subjected 
to excessive overload. The 6146 is a high- 
gain, high-perveance tube and can be more 
easily overloaded through circuit misad- 
justments than older types not having such 
features. 

Use adequate grid drive, keeping within 
maximum grid-current and screen dissipa- 
tion ratings of tube. Too little grid drive 
can cause high plate dissipation. 

Make connections to plate with flexible lead 
to prevent strain on cap seal. 

Operate 6146 within RCA ratings as shown 
in technical bulletin available on request 
from RCA Commercial Engineering, Har- 
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© stRUCTION BOOK 


COLLINS VERNIER 
TUNING KNOB 


COLLINS RADIO COMPANY 
520 5430 00 CEDAR RAPIDS, IOWA 
2nd EDITION 
1 SEPT., 1956 


 TSA-& RECEIVER 
Wr zs KROCYOLES 8 


Figure 1. Tuning Knob Mounted on 75A-4 Receiver 


I, GENERAL DESCRIPTION 


The Vernier Tuning Knob (Collins part number 541 6291 00) & 
specifically designed for use with the Collins 75A-4Receiver; however, 
it is perfectly adapted for use with such other units as the KWS-1, 
75A-2, and 75A-3. The only requirement is that the shaft to be turned 
is 1/4 inch in diameter and that it protrudes at least 7/8 inch from 
the front panel. 


The tuning knob is made of blackplastic. The gearing mechanism is 
constructed of brass, aluminum, stainless steel, andother corrosion- 
resistant materials. The construction is such that it can be readily 
taken apart for cleaning and lubricating. The gears are machine-cut 
and spring loaded to eliminate backlash and are designed to obtain a 
4 to 1 speed reduction. 


ll. INSTALLATION ON A TYPE 75A-4 RECEIVER. 


| The Vernier Tuning Knob is shipped in two pieces; the vernier 
@rechanism and the knob. Check the knob and ring gear to make certain 


the setscrews are in place. If they are missing, search the packing 
material. 


Use the following procedure to install the Vernier Tuning Knob 
Assembly. 


1. Refer to figure 2. Using the knob setscrew wrench included 
with the original purchase of the 75A-4 Receiver, remove the old tuning 
knob to expose the tuning shaft front bearing plate. 


2. Remove the two screws securing the front bearing plate and save 
them. Screws for installations other than the 75A-2, 3, and 4are 
furnished with the knob. Slide the front bearing plate off the tuning shaft 
and discard it. The frame of the vernier mechanism of the new knob 
includes a new front bearing for the tuning shaft. 


— DISCARD 
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Figure 2. Step 1 


Figure 3. Step 2 
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Arrange these parts as shown and set all others aside. 
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4. Refer to figure 4. Enter the tuning shaft into the ring gear hole 
and slide the vernier mechanism back to where the tuning shaft is 
about to enter the frame bearing. Carefully press the frame downward 
until the bearing in the frame is aligned with the tuning shaft then slide 
the frame onto the shaft. (Because of the antibacklash spring, the 
frame bearing will not ordinarily be aligned with the tuning shaft until 
a small amount of pressure is exerted.) Slide the assembly back on the 
tuning shaft and align the two mounting holes with the old bearing plate 
mounting holes.. Insert the bearing plate mounting screws which were 
saved and tighten them. Slide the ring gear back until there is about 
1/32 inch clearance between the back of the ring gear and the frame 
casting. If the ring gear is not positioned correctly, it will not clear 
the shim washer located behind the pinion gear and backlash may re- 
sult. Tighten the two shaft setscrews. Turn the ring through several 
revolutions to make sure it does not rub anywhere. 


5. Place the new tuning knob onto the knob shaft (shown in figure 
4). Slide the knob on the shaft as far as it will go and tighten the two 
setscrews. 


6. Release the DIAL DRAG knob. It is no longer used. 
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Figure 4. Step 3 


Ill, MAINTENANCE 
1. LUBRICATION. 


If, at any time, the knob loses its smoothness or begins to feel c 
toothy, there is a possibility that the lubricant has become dirty or 
dried out. Remove the entire assembly from the receiver and wash 
the vernier mechanism in carbon tetrachloride or gasoline. Clean out 
the back of the tuning knob with a clean lintless cloth. Coat the ring 
gear teeth with a thin film of light grease such as Lubriplate, or Vase- 
line. Disassemble the pinion from the pinion collar by releasing the 
two collar setscrews and withdrawing the pinion shaft. Wash the parts 
in carbon tetrachloride then reassemble after first coating them with 
the light grease. Squeeze the pinion and the pinion collar together and 
tighten the setscrews. Assemble the remainder of the knob. 
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Figure 5. Vernier Mechanism, Right Side View 


2. ADJUSTMENT. 


If the tuning knob feels wobbly, remove the knob, release the pinion 
collar setscrews (see figure 5) and squeezethe pinion and pinion collar 
together then tighten the setscrews and replace the knob. If the tuning 
knob binds as it is rotated, remove the knob. release the pinion collar 
setscrews (see figure 5) andloosenthe pinion and pinion collar. Tighten 
the setscrews and replace the knob. 
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Continue adjusting the pinion and pinion collar until the knob turns 
freely with a minimum of wobble. 


The main dial should not move when the BFO control is rotated. If 
it does, tighten the pinion and pinion collar as described above. 


The Vernier Tuning Knob assembled and installed on a 75A-4 Re- 
ceiver is shown in figure 1. 


Use the same procedure for installing the Vernier Tuning Knob on 
a Collins Type KWS-1 Transmitter. For other types of equipment, 
refer to figure 6 for mounting dimensions and drilling information. 
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Figure 6. Mounting Dimensions and Drilling Template 
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SZ THE 310€-2 


PROVIDES BASIC REQUIREMENTS WWV (mc) Osc. Har. Dial Setting 
ie 21008 is similar to the 310C-1. The only as 8 7.500 
, ‘ . : 15 9 6.666 
difference is that it has a self-contained power supply. 10 < wand 
laa In this unit you get a highly accurate and stable 10 ‘ ef ‘ 
| variable frequency contro] that is useful in many ae 
h Ee: : 5 3 6.666 
ie applications. Add professional performance to your 
7 rig by plugging the output of the 310C-2 into the TUBES 
Erreat soem. 1—6SJ7 Oscillator 
| You'll find it a versatile instrument for test pur- 1—6AG7 Multiplier 
| poses, too. The accuracy and dependability suggest 1—6X5 Rectifier . 
| using it for aligning receiver amateur bands, and in 1—VR105 Regulator Wl 
heterodyne frequency meters. 1—VR150 Regulator 
: POWER SOURCE: 115 v. a-c +£10%. 
| CALIBRATION i. 
| An adjustable index on the vernier tuning dial can DIMENSIONS: 15345” w, 83%” d, 834” h. 
| be set from the front panel for extreme accuracy. 
: Utilizing the 6.4 mc-8.0 me scale, one division on WEIGHT: 18 pounds net. 
eee ermier dial represents one kilocycle, To check = wer DOMESTIC PRICE, complete with tubes and 
the accuracy of the oscillator, use the following table , ; , 
. ; ; ‘ ; instruction hook: 
st hich gives the dial setting, oscillator harmonic, and 
oe Nie WWYV time signal against which the oscillator is 310C-2 Exciter, with power supply___-___- $100.00 


to be checked: Exclusive of any state or local taxes. 
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NOTES: 
|. UNLESS OTHERWISE INDICATED, ALL 
RESISTANCE VALUES ARE IN OHMS, 
ALL CAPACITANCE VALUES ARE IN 
MICROMICROFARADS AND ALL 
INDUCTANCE VALUES ARE IN MICRO- 
HENRIES. 
2.ALL SWITCHES ARE VIEWED FROM 
THE KNOB END. 
@® CONTACT SIDE SHOWN 
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@ CONTACT BOTH SIDES 
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5.S701 SHOWN IN PA FILAMENT POSITION. 
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Figure 7-1. Exciter/Power Amplifier, Complete Schematic Diagram / 
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Figure 7-1. 


Exciter/Power Amplifier, Complete Schematic Diagram 
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Figure 7-2. Power Supply, Complete Schematic Diagram 
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TUBE - 
PERFORMANCE 


COMPUTOR 


DETAILED INSTRUCTIONS 


TUBE PERFORMANCE COMPUTOR FOR RF AMPLIFIERS (CLASS B, C, AND FREQUENCY MULTIPLIERS) 


It is quite easy to make a close estimate of the 
performance of a vacuum tube in radio frequency 
power amplifier service, or an approximation in 
the case of harmonic amplifier service. Such es- 
timates will give RF output power, DC input 
power, grid driving power and all DC current 
values. 

These estimates can be made easily by using the 
Eimac Tube Performance Computor and the char- 
acteristic curves of a tube, plotted on plate volt- 
age /grid voltage curves (constant current curves). 
Only the ability to multiply out figures taken from 
the curves by means of the computor is required. 

By graphically laying out the trace of the plate 
and grid voltages as they rise and fall about the 
applied DC plate voltage and DC grid bias a clearer 
understanding is possible of the action taking place 
within a tube. With such an understanding the 
operating conditions can be altered readily to suit 
one’s particular requirements. 


Simple Action in 
Class C RF Amplifiers 


In an amplifier a varying voltage is applied to 
the control grid of the tube. Simultaneously the 
plate voltage will vary in a similar manner, due to 
the action of the amplified current flowing in the 
plate circuit. In radio frequency applications with 
resonant circuits these voltage variations are 
smooth sine wave variations, 180° out of phase (as 
the grid voltage rises and becomes more positive, 
the plate voltage falls and becomes less positive) 
as indicated in Fig. 1. Note how these variations 
center about the DC plate voltage and the DC 
control grid bias. . 

Let us now see how such variations of the plate 
and grid voltages of a tube appear on the constant 
current curve sheet of a tube. In Fig. 2 these 
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Figure 1 


variations have been indicated next to the plate 
voltage and grid voltage scales of a typical constant 
current curve. At some instant of time, shown as 
“t” on the time scales, the grid voltage has a value 
which is the point marked “eg” on the grid voltage 
sine wave. At this same instant of time the plate 
voltage has a value which is the point “ep” marked 
on the plate voltage sine wave. If now one finds 
the point on the tube curve sheet corresponding to 
these values (where a line drawn from “eg” and a 
line drawn from “ep” cross) he will be at point A 
in Fig. 2. As the values of grid voltage “eg” and 
plate voltage “ep” vary over the RF cycle, the point 
A moves up and down a line, which in the case of 
the normal RF power amplifier is a straight line. 
This line is called the “Operating Line.” 
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Figure 2 


Any point on the operating line (when drawn 
on a curve sheet as in Fig. 2 or Fig. 4) tells the in- 
stantaneous values of plate current, screen current, 
and grid current which must flow when those par- 
ticular values of grid and plate voltage are applied 
to the tube. Thus by reading off the values of the 
currents and plotting them against the time, t, one 
can obtain a curve of instantaneous values of plate 
and grid current. See Fig. 3. 


Figure 3 
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If we analyze the plate and grid current values 
shown, we can predict that they will cause a DC 
ammeter to show a particular reading. This is 
called the DC component of the current. Also, we 
can predict that if the plate current flows through 
a properly loaded resonant RF circuit a certain 
amount of radio frequency power will be delivered 
to that circuit. If the circuit is tuned to the fun- 
damental frequency (same frequency as the RF 
grid voltage) the power delivered will be due to 


the fundamental (or principle radio frequency) 


component of plate current. If the circuit is tuned 
to a harmonic of the grid voltage frequency (for 
instance, two, or three times the frequency) the 
power delivered will be due to a harmonic compo- 
nent of the plate current. 

The Eimac Tube Performance Computor gives us 
the means to make these simple calculations. It is 
a means with which to determine the DC compo- 
nent, the fundamental RF component, or the ap- 
proximate harmonic component of the current 
flowing in a tube when the tube is operating as a 
radio frequency amplifier, and enables one to state 
what all meter readings will be and to predict the 
RF output power and the required driving power. 
With these factors known we are then able also to 
forecast what will happen if any of the operating 
conditions are changed. 


Use of the Eimac Tube Performance Computor 


The Eimac Tube Performance Computor is a 
simple aid to enable one to select suitable values 
from the characteristic curves of a tube, and by 
means of simple calculations to forecast the per- 
formance of the tube in radio frequency power 
amplifiers. 

The basic steps are outlined under “Instructions” 
on the computor. This requires selecting DC plate 
and grid bias voltages, being guided by the typical 
operating values given on the technical data sheet 
for the tube type and by general experience. Next, 
a suitable “Operating Line” must be chosen on the 
constant current curves for the tube type (plotted 
on grid voltage /plate voltage scales). 

The computor when properly placed over this 
operating line enables one to obtain instantaneous 
values of the currents flowing at every 15° of the 
electrical cycle. The formulas given on the com- 
putor were derived by Chaffee’ to give the various 
average and harmonic components of the resulting 
currents. Knowing these current component values 
and the radio frequency voltage values which are 
indicated by the use of the computor, one can read- 
ily calculate the complete performance of the tube. 

The fundamental methods of making such com- 
putations, and the considerations necessary to stay 
within ratings of the tube types, and accomplish 
various forms of modulation have been covered in 
the literature.234.5«7 The method for the case 
of harmonic amplifier service is approximate and 
should be used only for tetrode and pentode tubes, 
where the plate voltage has little effect on the 
amount of plate current flowing. A more exact 
method, showing that for harmonic operation the 
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operating line is a simple Lissajou figure, has been 
described by Brown. 

The results of using this computor for power 
amplifier service can be applied in combination 
with the other methods given in the literature to 
give good accuracy with simpler procedues. The 
resulting accuracy is well within the normal varia- 
tion of tube characteristics due to the normal var- 
iation in manufacturing dimensions of a tube. Since 
the published tube curves are only typical of the 
characteristics to be expected from a particular 
tube type, the calculated performance is well with- 
in the values expected when different tubes of a 
given tube type are operated under the assumed 
conditions. 

Example Showing Detailed Use of the 
Eimac Tube Performance Computor 


Radio Frequency Power Amplifier, Class C 
(Telegraphy or FM) 


Let us say we have an Eimac 4-65A tetrode and 
want to make it work effectively. Also let us say 
we have a 2000 volt DC plate power supply avail- 
able. 

Within frequency limits, we know a tube should 
be able to run in class-C amplifier service with 
about 75% efficiency, or, in other words, to con- 
vert 75% of the DC plate input power into RF 
output power. The difference, or 25% of the in- 
put power, is dissipated or lost as heat on the plate 


of the tube. The DC plate input power is then. 


about four times the power dissipated on the plate. 

The 4-65A tetrode has a maximum rated plate 
dissipation of 65 watts, so, to illustrate perform- 
ance near the maximum rating, we’ll choose an in- 
put power four times the plate dissipation, or 260 
watts per tube. At 2000 volts the plate current 
per tube must then be 130 ma. It is usual practice, 
in the case of tetrodes and the medium or low mu 
triodes in class-C amplifier service for the DC 
grid bias voltage to be roughly two or three times 
the grid voltage necessary to cut off the flow of 
plate current. By referring to the curves of the 
4-65A we decide to use a DC grid bias voltage 
of—120 volts. 

Let us now locate the “Operating Line” on the 
constant current curves of the 4-65A. See Fig. 4. 
First mark the point where the DC grid bias and 
DC plate voltage cross. The “Operating Line” must 
go through this point. Call it point No. 1. Next, 
we must decide what the peak value of plate cur- 
rent of the tube must be and how low we can let 
the instantaneous value of plate voltage go when 
the tube is passing this much current. This is 
necessary in order to locate the other end of the 
“Operating Line,” point No. 2. 

The peak value of plate current usually runs 
about four times the DC plate current. The min- 
imum value of instantaneous plate voltage is us- 
ually set by the fact that if the voltage is too low 
the grid and screen currents will be needlessly 
high, and also little will be gained as far as output 
power is concerned. The minimum value of plate 
voltage is usually in the region where the plate 
constant current curves bend upward. See Fig. 


4. (In the case of the triode this is near the 
“diode line” or line where the instantaneous grid 
and plate voltages are equal.) The practical pro- 
cedure in calculating tube performance is to arbi- 
trarily choose point No. 2 and complete the calcu- 
lations. Then try other locations of point No. 2, 
complete the calculations, and compare the results. 

In the case of the 4-65A let us choose a peak 
value of plate current about four times the DC 
plate current of 130 ma, or 500 ma. Let us choose 
a minimum instantaneous plate voltage of 250 volts 
and thus fix the upper end of the “Operating 
Line.”’ Next, locate this point on the tube curves. 
This is point No. 2 on Fig. 4. (The plate currents 
which flow at various combinations of plate and 
grid voltages are shown by the plate current lines. 
The value of current for each line is noted. In- 
between values can be estimated closely enough 
for our purposes.) Now draw a straight line be- 
tween points No. 1 and No. 2. This line is the 
“Operating Line” and shows the current and volt- 
age values for each part of the RF cycle when 
current is being taken from the tube. (The non- 
conducting half of the RF cycle would be shown 
by extending this line an equal distance on the 
opposite side of point No. 1. However, there is 
little use in so doing because no current ae 
during this half of the cycle.) 

The Eimac Tube Performance Computor can now 
be used to obtain the meter readings and power 
values from this “Operating Line.” Place the com- 


putor on the constant current curve sheet so that 
the “guide lines” of the computor are parallel with 
the operating line. Now slide the computor about 
without turning it until the line OG passes through 
the DC voltage point No. 1 and line OA passes 
through the peak current point No. 2. Make sure 


_the guide lines are still parallel to the “Operating 


Line.” 

Note that the lines OB, OC, OD, OE and OF of 
the computor all cross over the “Operating Line.” 

At each point where the lines OA, OB, etc., cross 
the “Operating Line” we need to determine the in- 
stantaneous values of plate current and grid cur- 
rent (and screen current if a tetrode or pentode 
is used) which is flowing at that particular mo- 
ment in the RF cycle. Later, from these key values 
of current, we will calculate the values of DC plate 
current and grid current (and screen current) as 
well as the RF components of the plate current. 

At each of these points, where the instantaneous 
current values are to be determined, a mark should 
be made on the constant current curve sheet of the 
tube. By noting where this mark lies with respect 
to the plate current curves, one can estimate the 
value of plate current flowing at this part of the 
cycle. Next, the location of this mark with respect 
to the control grid curves is noted and a value of 
grid current is estimated. Finally, by referring the 
mark to the screen grid curves, if the tube is a tet- 
rode or pentode, a value of screen current is noted. 
These current values should be listed for each 
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point where the lines OA, OB, etc., cross the oper- 
ating line so that they can be combined later to 
calculate the various tube currents. At points 
where OF and OE cross, the current values are 
often zero. 

Now in the example chosen, let us read off the 
instantaneous plate current values where these 
lines cross the “Operating Line.” At the point 
where the line OA crosses the “Operating Line” the 
plate current is 500 ma. Where OB crosses the 
operating line the plate current can be estimated 
as 510 ma since the point is about 1/10 of the way 
from the 500 ma line to the 600 ma line. At OC 
the plate current is 460 ma, OD 290 ma, OE 75 ma, 
OF and OG 0 ma. Similarly we can estimate the 
instantaneous screen current at the crossing of OA 
and the “Operating Line’ as 165 ma, and the in- 
stantaneous grid current at 60 ma. Values are read 
for the other crossings and written down. These 
values are put in simple columns for calculating: 


Crossing of Sela ee Instantaneous Values of Currents 
line Formulas Plate Screen Control Grid 
OA A 500 Ma 165 Ma 60 Ma 
OB B 510 100 50 
OC C 460 25 30 
OD D 290 5 14 
OE E 80 0 0 
OF F 0 0 0 


Now in order to obtain the DC value of plate, 
screen, and control grid currents the formula (see 
computor) says to add up the above values but use 
only one-half of the A values (giving 250 ma for 
plate, 82 ma for screen, and 30 ma for grid), and 
then divide by 12, as follows: 


DC Meter Reading =1/12 (0.5 A+B+C+D+E+F) 


Plate Screen Control Grid 

250 Ma 82 Ma 30 Ma 

510 100 50 

460 25 30 

290 5 14 
poke 1200 bo - i Rea hone se 
Total 1590 Ma 212 Ma 124 Ma 
DC Current = 1/12 Total = 

132 Ma 18 Ma 10 Ma 


Now to calculate the RF output power it is nec- 
essary to use the formula for the peak RF current 
which is present in the tube plate current. Since 
we are using the tube as a straight RF power am- 
plifier we use the formula for ‘Peak Fundamental 
RF” as shown on the computor. (If we were esti- 
mating the performance of a doubler or tripler we 
would use the formula for “Peak 2nd Harmonic 
RF” or “Peak 3rd Harmonic RF”.) 


From the computor we see that the formula for 
the peak fundamental RF current is: 


1/12 (A+1.93 B+1.73 C-+1.41 D+E-+0.52 F) 
A= 500= 500 Ma 


1.93 B= 1.93x 510 = 985 
1.73 C=1.73x 460 =796 
1.41 D=1.41x 290=409 
nS 80=80 
Total =2770 Ma 
Peak fundamental current = 1/12 Total 
= 2770/12 = 230 Ma 


We now have the various current values. In 
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order to calculate the powers involved it is neces- 
sary to know, not only the DC voltage values, but 
the greatest amount each voltage swings away from 
the DC value. This is known as the peak value of 
the RF voltage. Because the plate voltage swings 
from 2000 volts,down to 250 volts the peak RF 
voltage is the difference, or 1750 volts. Similarly 
the grid voltage must rise and fall between the 
operating points No. 1 and No. 2, or from—125 
volts to +95 volts. This is a peak swing of 220 
volts and the peak RF grid voltage is 220 volts. 

Let us now use the formulas for output.power 
and driving power: 

Output power = 2 peak RF plate current x peak 
RF plate voltage. 

We found the peak RF plate current to be 230 
ma or .230 amperes, and the peak RF plate voltage 
to be 1750 volts. 


So; Output Power = x .230 x 1750= 201 watts, 
and Input Power=DC Plate Current x DC Plate Voltage 


= .132 x 2000 = 264 watts 
Plate Dissipation = DC Input Power—RF Output Power 
= 264:— 201 = 63 watts 


= RF Output Power divided by 

DC Input Power 
= 201/264 =76% 

Driving Power = DC Grid Cuirentx Peak RF Grid Voltage 
So the Driving Power =.010 x 220 =2.2 watts 

. The power consumed by the bias source is simply 
the product of the DC grid current and the DC grid 
voltage, or 010s 1200 = 2ewatts: 

The difference between the driving power and the 
power consumed by the bias source is the power 
dissipated on the control grid, or 2.2—1.2 = 1.0 
watts. 

The power dissipated on the screen grid is simply 
the product of the DC screen current and the DC 
screen voltage, because the screen grid has no 
impedance between it and the DC screen supply. 
Thus it is .018 x 250 = 4.5 watts. 

The performance of the tube can now be sum- 
marized: 


DC Plate Voltage 2000 Volts | Driving Power 2.2 Watts 
DC Screen Voltage 250 Volts | Grid Dissipation 1.0 Watts 
DC Grid Voltage —120 Volts | Screen Dissipation 4.5 Watts 
DC Plate Current 132 Ma Plate Power Input 264 Watts 
DC Screen Current 18 Ma Plate Power Output 201 Watts 
DC Grid Current 10Ma Plate Dissipation 63 Watts 
Peak RF Grid 

Voltage 220 Volts | 
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SHEET 1 OF 3°SHEETS 


ALONE op, Mel 
== COLLINS == 
OP 


COMPONENT. SPECIFICATIONS 
COLLINS RADIO COMPANY, CEDAR RAPIDS, IOWA 


SPECIFICATION & PART NUMBER/S J OC a 00 


TYPE _BFO ais lage) argue te af Slick co er eeaee Te 
gage page ag orgy rere illator Sub-Assembly —~ ASSOCIATED DATA —— 
_ consiting of Co pacitors, and resistor Joint Atay -Nacvy Secifteation JAN-C4 os 
as required. Unit shall be in accordance _- Milite Dé sei tieation MIL-P~ tz 
BuShips Speci O, Grade A 
L 
reuit Application: mat Frequency Oscillator 


circuit with type EBAG tube oe ea 

Coil Assembly Tuning: Iron pp adjustable from top of unt and variable capacitor 

adjustable from side of unit, © | 

Frequency Range: 480 KC to 520 KC (minimun range by core adjustment). See Note 1. 

Capacitor Tuning Range: +3 KC minimm saat 

+h KC maximm. See Note 1. 

Materials and Components: 

Capacitor C;; 1600 mmfd button style silver mica, resin sealed, Characteristic E 
Sangamo type M-72 or Collins approved equivalent. Capacitor is similar > 
Collins Part Number 912 0967 00. as 

Capacitor Cos Variable air dielectric A. 7 to ke mmf Bammerlund No. 36818-4 or 
Collins approved equivalent. — 


Capacitor C3: 50 mm? 41.0 muf with openbahicis coefficient: sera PPM 230) PPM. 

Centralab type 931 or Collins approved equivalent. Capacitor is similar to 

Collins Part Mwiver’.913 0059 00. re | 
: sq rabegs Ch, 5 fs maf compensating capacitor to be added by Collins Radio Company 
». (See note 1 
Capacitor C ; JAN type 100 mmf +10% ceramic or silver mica, Characteristic Cor 
‘ better, “Capacitor is similar to Collins Part Number 916 4060 00. 

- Resistor R13 100,000 ohm 420% 1/2 watt in accordance with JAN-R-11 type R6226. 

Shield Can? Alumimm with Chromate Dip finish; (Iridite No. 14-Aleoate: Allied 
Research Products, Inc.) Cans shall be properly degreased before application 
of finish. 

Phenolic Materials: Phenolic Tubing and sheet stock shall be in accordance with” 

é MIL-P-79 and MIL-P-3115A respectively, Grade PBE or better, 

? Fungicidal Treatment: All organic materials shall be fungi ape’ or treated to 

‘ be fungus resistant with a coating material in accordance with Military — 
‘Specification MIL-V~173a. 

Cores: Powdered Iron Core shall be rustproofed with manufacturer's standard 
rustproofing materials. Core Sitene Leas are as folloves “379 inches cal 
375 inch diameter. 

Coil Form: Phenolic tubing 0.408 tne: outside diameter by 9. 376 inch dietde. 

Service Conditions: 

Altitudes to 10,000 feet above sea level. 

Temperature; 55°C to ss aaah 


Tolerance Unless Otherwise § 


Angle: -+ Scale: Detail: 
COLLINS SAMPLE NO. 


CSAP CHECKED pare 2/21/99 


ea ‘11 Re308h _ 2-26-53 | 4|R 50357 _ /2- 3-356 \7 
[a] Atol thon SoIk-530 | s A [8 
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FOR REFE ioe oe SHERT 2 OF 3'SHKETS gS 


Aer Yea == S COLLINS Ease ; SPECIFICATION 278 0091 a , 
Marking: Sonali’ shall be connected to base terminals as indicated. Conidae? 
| Part Number shall be stamped on top of case. Ink stamping lacquer coated . 
will be considered acceptable, but shad be clearly legible after frame Gy 
testing. Pate 
Winding Data: Start 1/8" from bottom of form. Wind 81 turns #9-l1 Litz with, n 3/0" 5 ae 
cam. Tap at 31 turns from start. 
1. Capacitor C), is not supplied by manufacturer but is to be added by Collins” 
Radio Company by selective assembly in accordance with assembly drawing 
- 505 2122 002. Frequency specifications are with capacitor ©), added. 
2. This unit is similar to Collins Part Numbers 278 0027 00 and 278 0081 00. 


(10-7=55 


: Tolerance Unless Otherwise Specified: Fractional: + Decimal: = Angle: 


: ma Scale: Detail: ; 
eat Valeg oo ts | a eeeee vessel] ee 
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FOR REFERENCE ONLY 


TRANSFORMER. sag “SPECIFICATIONS - 


Pa COLLINS Radio COMPANY, REDAR RAPOS, YOWA 
"FREQUENCY RESPONSE 


FINISH 
POWER pons PLE NO. ns, wis fe te 
PRU WA —_—— pESsioN Spec.NO.__TR-1O2B | 


SEC.VA WEIGHT 
suepy rrequency_.90/60 cps. __ ME 
p : > wi r. ate 


«ka Shae 


Ambient Temperature Range: 0°C to 40%. 


‘Temperature Rise: Shall not exceed 55°C above hu: ophretieg euiit ert of. 4oec ed’: 


operated at rated load and specified duty cycle for a sufficient. seneth pt 
id time to reach normal operating temperatures. 

Duty Cycle: Continuous. 

Altitude: Sea level to 10,000 feet operating. ., | 
Case: Drawn steel, compound filled with, terminals ecteudting from mounting 

surface. ; 

Terminals: Solder lug type terminals shall pass through the area indicated on 
Sheet 3 with sufficient clearence to avoid binding. Terminal detail design ia 
optional but shall be approved by Collings Radio, or the Prime Contractor if 
other than Collins, before proceeding with production quantities. ~— 
Voltage Tolerance: The specified terminal voltage shall be measured at the Wines 
vailing room ambient (25°C) after the unit has been operated under. full load — 
conditions for a sufficient length of time to reach normal o acer Sen eS 5 
Acoustic Noise: Acoustic noise shall be 10 db minimum below one dyne/cm~ at a. 
distance of 2 inches with transformer operating under Fated conditions. 
Finish: Semi- Bren siege ren tah 
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FOR REFERENCE ONT Y 


=== COLLINS == 


Merkings: Markings shall be in strict accordance with the requirements of RPMA 
the Collins Part Number and the Manufacturer 's name 


TR-1028 and shall include 
and type number. 

Sample Approval: Sample approval mist be obtained from Collins Radio Engineering 
Department or the Prime Contractor before proceeding with production. All the | 
electrical and mechanical requirements specified will be checked before granting 


. sample approval. é 
NOTE 1: Secondary winding terminals 3 through 7 shall be as required to deliver 
the rectifier cireuvits showm ~ 


the veltage specified when connected in 
below with center tap. ground. 


+275 VDC +5% 


AT 280MA 
5U4 4HY, 100m 4HY,!100 
3 oF 00 0 OO 0 
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: SV AT 4A 
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11 
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E 12.6V AT 0.3A 
13 
l- 26-55 
Tolerance Unless Otherwise Specified: Fractional: + | / 64 Decimel: + 005 Angle: + [° — Detail: E MH 
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ad 
‘ian Otherwise Specified: Fractional: + Ke aS Decimal: + ‘ ty __ Angle: + Seale: 
) ___MANUFACTURER | MFG. TYPE | MEG. CAT. i a eae 
Aladdin Radio Ind. TA! J 


! ONLY—, fina _____8 HBET 1 oF 2 sith 


| POE ONE MY SPECIFICATIONS 
) | COLLINS RADIO COMPANY, CEDAR RAPIDS, IOWA 


PART NAME TRANSFORMER SPECIFICATION & PART NUMBER/S ae 
UME ot ie Re PO RL PRONE Wie hy eee. Saat 
DESCRIPTION I.F. oe from type NAVY TYPE NUMBER 
-6BA6 to type 4BA6 tube. a RUT oe 2 aie 
ST PO 7 a aa ceaaic ee ee ASSOCIATED DATA 
eee tet Co, $7amt& oe ah 
-. 100 PPM per degree C. 


G5 6800. 25%, Tenperature coefficient ss ee ae 
100 PPM per degree C. 


i; fa (with iron core in center of inductance variation): 255 microhenry 
| he Center Value of Q: 180 
| Design Center Value of N (See Note 3): 1.8 
| Frequency: 455 KC ae from 445 KC to 465 KC). 
| Performance Factor: 
| XQ (See Note 4) = 32,000 = + 15g (See Note 2). 
| Physical Requirements: ‘ 
| Shield Can: Aluminum drawn or extruded. Finish - NASAT brightening finish, or 
approved equivalent, or extruded zinc cans with bright iridite finish. ; 
| Soldering: Wrap all connections for mechanical strength before soldering. 
Leads: Capacitor and coil leads shall be as short as possible. 
| Impregnant: If coils are impregnated with wax or other compound, compound shall 
not flow when subjected to specified ambient temperature range. ae 
| Marking: Collins Part No. shall be stamped on top of shield can. Ink stamping 
lacquered will be considered acceptable. 
| Workmanship: Transformers shall be manufactured and processed in a careful and 
| workman—like manner in accordance with good désign and practice. fae le 
Ambient Temperature: 0 to 50°C. ae 
NOTES: 1. Manufacturer shall submit to Collins Radio Company fifty (50) sample aes. 
for sample approval. Approval of the sample lot must be obtained before 
the production order is submitted. 
2. Each production unit will be inspected for conformance to the XQ specifi 
Cation as indicated. 
3. N is defined in the ratio of actual coefficient of coupling to client 
coefficient of coupling for over coupled circuits. (y ss Ka) soe 
Ke) sv 
| 4. For XQ measurements, X and Q are values of the transformer primary with 
secondary in resonance unterminated. Shield can is grounded to rf 
| ground terminals of both primary and secondary. 
5. If necessary to meet electrical specifications, shunting resistors may 
be placed across primary and secondary windings. 
. 6. Primary coil shall be located at top of coil form and secondary coil 


Electro Assye TA) Dat mM 


PD-446A—Part No. 074-0539-00—1M-3-47—-N9359—33572 


i 
1 
AK 
i ie 
\ 5" : i 
Ae Ae oe Vim & 
4 mel 5 b } a nod 
ic e Cel, 
i 
t 
i seth v 
ony ty 5 A 
6 
ie 
{ 
it 
, 1 8 Sete ae onlays 
wu 1 pul>. Sige ee Oe’ 8 
Cis nay uit aN ERIN Fe ahd 
{ eh 4 A 
} hd ?' ial , is 
vu 
‘ 1 
‘ ! 
u aii a f — 
ea ‘ be wh ote 
i t 1 
' ¥ 
t ; i] } 
‘ > i ok i 
; 5 + A ; hoe 
7 ~ \ j ie 
Y it ae allel 7 - 
4, ‘o \ 
‘ ? » 
y ; wait thaw ‘ 
a 
' ' 
, f 
+4 y Tes ae Dd 4 i 4 i 
j ; i 
i x hy r 
: { ey 
i 1. ‘ et 
: ‘ 
} fil 
i fh 4 
o eral La r 
: a 
3 . r 4 y ‘ t Mich 3 
4 . ‘ 
\) t 
j , 
AB ‘ 7 
) 
if 7, 
; ie Shad 
{ ‘ 
5 ta Py + 
* n deli 
ic ays 8 Ra a 
u 4 ie ‘ 
' i . ’ ‘ ‘a ' ia ‘ 
‘ i 
{ j . es on 
4 rd tn 
i ica y ; 
Vac ih 2 ek ae r rie h ett ply 
Ae pee tie Lh il 3 Ba CE ee aE Ee Bey ley me ae yah 
} va j is) aa 4 oe 
i ei ; hae bye ts 
j ae ALS ee ea 
Tale 1 
ee at " “a 
heed ¥ 1 th 


) 
; aie Mi ; “ie 4a 


FOR REFERENCE ONLY 


\ 


\ 
4-gONC-2 


7 OTe, WEEE 


i 


ets tad Se a 


SHEET 2 OF 2 SHEETS 


SPECIFICATION 278 0061 00 


\ 


+ SEE Nore x 
[ \ 
| 


“SCALE /2/ 
OFS. GAR | 


\ ea ee » 
bid atin 
a . ¥ ‘ 


i? ey A A: } 
pe iyeaee te RAN 


_TRANSF S-ORMER “SPECIFICATION > 


“COLLINS: RADIO ) COMPANY, CEDAR RAPIDS, JOWA 


FREQUENCY RESPONSE 


NUMBER gee aa 


08. CASE TYPES 


Reseda! es en a it bi PART NO. ess 
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_|#Using Primary Connections 1 and 2 on 115 volts 

| the secondary voltage 4 to 6 shall not exceed 1920 
Volts rms, with open circuited secondary, with primary 
‘eonnections 1 and 3, ‘secondary open circuit ahaa 
a Bes exceed Pitas Vere. | | aap 
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